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This research study aims to identify the existing situation, problems and
trend of the utilization of printed circuit board (PCB) computer-aided-design
(CAD) in Hong Kong. Then recommendations are developed to encourage the
use of PCB CAD in the local electronics industry.
The research reveals that there are only limited number of installation
of PCB CAD systems in Hong Kong. Moreover, the existing installations are
mainly low performance PC-based systems. The suppliers are mainly
pessimistic. over the local utilization of PCB CAD systems.
To encourage PCB CAD utilization, and in fact other high technology as
well, the following recommendations are proposed:
1. To provide tax preference for high technology installation
2. To set up an industrial development fund for financing high technology
installation
3. To establish a CAD/CAM Institute
4. To provide more training opportunities in CAD/CAM technology for the
industry
5. To form a CAD/CAM User Circle
6. To set up a CAD/CAM Information Center
7. To arrange exhibitions of CAD/CAM facilities
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Objectives of the Study
The objectives of this study are as follows:
1. To review the existing situation of the supply and demand of the Printed
Circuit Board (PCB) Computer-Aided-Design (CAD) systems in Hong Kong
2. To identify the problems and obstacles limiting the utilization of PCB CAD
systems in Hong Kong
3. To identify the future trend of the utilization of PCB CAD systems
4. To develop or suggest solutions catering for the above mentioned problems
and obstacles in order to encourage the utilization of PCB CAD systems in
Hong Kong
Contribution of Electronics Industry
to the Hong Kong Economy
I selected to study the PCB CAD systems in Hong Kong because of the
imnortance of the Electronics Industry to the Hong Kong economy.
The Electronics Industry has been occupying the second largest share in
the Hong Kong's total domestic export since 1972 and have a share of 21.7
percent in 1986. Appendix 1 shows the export performance of Hong Kong's
major industries for the last five years. In addition, the Electronics Industry
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employs 8.6 percent of the total manufacturing workforce as at September 1986.
In a wider scope, the Electronics Industry employs 3.4 percent of the total Hong
Kong workforce as at September 1986. Appendix 2 shows the Hong Kong
Electronics Industry employment situation for the last five years.
Definition of CAD
The meaning of computer-aided design (CAD) has changed several times
in its short history. At the very beginning, CAD was almost synonymous with
finite element analysis. Later the emphasis shifted to computer-aided drafting.
More recently, Encarnacdo defines CAD as a discipline that provides the
required know-how in computer hardware and software, in systems analysis and
in engineering methodology for specifying, designing, implementing,
introducing and using computer based systems for design purposes.1
In this research study, only those PCB CAD systems capable of
autorouting are considered. Those drafting packages like SmartWork are
excluded.
History of CAD
The industrial revolution in the nineteenth century enhanced human's
physical power. This is supplemented by the second revolution in this century
in which the computer technology enhanced human's mental capabilities.2 In
these days, it is quite unthinkable to live without the computers.
Computer-aided-design (CAD) started in 1950 at the Massachusetts
Institute of Technology when a Whirlwind 1 computer was used to generate
1Jose Encarnacao, and Ernst G. Schlechtendahl, Computer Aided Design. (Germany: Springer-
Verlag Berlin Heidelberg, 1983), p. 1.
2C.B. Basant, and C.W.K. Lui, Computer-Aided Design and Manufacture, 3rd ed. (England: Ellis
Horwood Ltd., 1986), p. 13.
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some pictures. This technology then developed gradually and in the 1960s,
`electronic drawing boards' were adopted in the high-end industries like the
aircraft and automobile industries. In the early 1970s, the rapid development
in the micro-electronic technology resulted in cheaper computers with
increasing calculating capabilities and memory size. This provided a business
opportunity for the major growth of the CAD/CAM (Computer-aided-design
and Computer-aided-manufacturing) industries. In the late 1970s and early
1980s, there were intense developments in hardware and software resulting in
fruitful results in all fields of computer application, including the CAD aspect.
At the early development of PCB CAD technology, PCB CAD was
limited to Ithe drafting of PCB and the generation of production artworks for
the circuitry, solder mask, photoresist etc. Recently there has been lapping
development in PCB CAD technology resulting in a situation that PCB CAD
can cover the entire range of tasks required to design and manufacture PCBs.
These include schematic development, generation of netlist and bill of
materials, component placement, conductor routing, generation of production




To meet the objectives of this study, the research operation is divided
into two phases. The content of each phase and the associated research
methndnlnQv nnnliP are dPCPrihPd bPlnw
Phase One: Survey of existing technology of PCB CAD.
This is primarily a literature survey. Books on the relevant subjects are
sourced from the local libraries. For articles appearing on journals and other
periodicals, computer on-line searches of the overseas databases are performed
to identify possible relevant sources. To reduce the volume of articles and
because of the rapid development of PCB CAD technology, only those articles
published after 1983 are included in the computer on-line searches. Then these
articles are sourced from the local libraries through the use of the Hong Kong
Union Catalogue of Serials.1
Phase Two: Survey of local vendors and users of PCB CAD systems.
This phase is further divided into two stages. The first stage of this
survey is a combination of literature survey and personal industrial contacts.
Directories of computer hardware and software suppliers and articles in local
periodicals are searched for the information of local vendors. In addition,
information is also drawn from friends who are familiar with the computer
and electronics industries. As a result of this search, sixteen local vendors
1Hong Kong, Industry Development Board (Prepared by Hong Kong Productiviey Council), Hong
Kong Union Catalogue of Serials: Users' Handbook and Directory of Participant Libraries, December 1986.
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carrying PCB CAD systems are identified. The list of these local vendors are
presented in Appendix 3.
Similarly for the users survey, articles are searched and friends and PCB
CAD vendors are consulted for the existing PCB CAD systems users. In
addition, manufacturers of high-end electronic products are identified from the
Directory of Hong Kong Industries.2 Then telephone contacts are carried out
in order to identify the users. As a result of this search, twenty one local PCB
CAD users are identified. After the completion of the study, it is estimated
that there are thirty to forty PCB CAD users in Hong Kong.
Stage two of this survey is executive interviewing. Since numbers of
local vendors and users of PCB CAD systems are rather limited, I arbitrarily
decided to carry out five to ten interviews of local vendors and five to ten
interviews of local users. This should cover at least 25 percent of the local
vendor population and at least 10 percent of the local user population which
should be able to produce representative information of the local situation. As
a matter of fact, five vendors, five users and one institution (Hong Kong
Productivity Council) were interviewed.
Guideline questionnaires are set in order to guide the interviews.
However, since this is an opinion survey, these guideline questionnaires are
open-ended questions which are used mainly to encourage open discussion
rather than obtain rigid quantifiable figures. After the first few interviews,
the guideline questionnaires are reviewed to improve the effectiveness of the
interviews. The resultant guideline questionnaires are attached as Appendices 4
and 5.
Then for the local PCB CAD suppliers, executive interviews are
arranged with the top management or marketing managers in charge of the PCB
2Hong Kong Productiviey Council, Directory of Hong Kong Industries 1986.
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CAD systems. For the PCB CAD users, executive interviews are arranged with
either the top management or design managers in charge of the PCB design.
Two sample completed questionnaires, one for vendor and one for user, are
attached as Appendices 6 and 7. However for some companies that cannot
arrange interviews, questionnaires are sent to collect information. Lastly, a few
telephone interviews are carried out to supplement some particular information.
After the completion of the interviews, the information obtained will be
analyzed and result presented in my research report.
7CHAPTER III
INTRODUCTION TO PCB DESIGN AND MANUFACTURING
PCB Design
Printed circuit board is one of the fundamental elements of an
electronic product. The efficiency and effectiveness in the PCB design have
great impact on the quality of the finished product and the lead time for
delivering a marketable product. In the recent years, the electronics industry
has been emphasizing on the miniaturisation of products' size. Hence
increasing number of components has to be held by smaller and smaller PCBs.
The circuit density has been increasing with finer and finer conductor width
and increasing number of board layers. These decreasing size but increasing
density boards are very time consuming to design manually. Some multilayer
boards are so complex that it is impossible to be laid out without the help of a
CAD system.
The basic components of a PCB design system are as follows:
1. Circuitry design
The design engineer has to design the electronic circuitry according to
the product specification.
2. Schematic generation
A schematic diagram represents the designed circuit by graphic
symbols that represent electronic, electrical and electromechanical
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components. The components are connected electrically by interconnecting
lines.
3. Component placement
This is the design of the layout of the actual components on a printed
circuit board. A good placement will result in space saving, facilitate
routing and enhance product quality.
4. Conductor routing
This is the design of the connection of the components by copper
conductors on a printed circuit board. A good routing will result in a better
niiality nrnrliirt with hrttrr mnni nrtiirahility
5. Design checking
This is the checking of the design according to some ground rules or
standards in order to facilitate product quality and ease of manufacturing.
6. Artworks generation
This is the generation of the production artworks for the copper
conductors, solder masks, photoresist and component layout. This is the link
between design and production.
With a PCB CAD system, the computer can assist the design engineer in
the generation of the schematic. The software can automatically perform the
component placement, conductor routing and design checking processes. The
design data can also be downloaded to a photoplotter to produce the artworks
required. In addition, information can be extracted from the database to
generate bill of materials, programming tapes for NC drills and auto-inserters,
and data for PCB testing systems. All these enable the design engineers to get
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away from the less productive routine works and to concentrate on the creative
works of a designer-- design.
PCB Manufacturing
Printed circuit boards consist of copper foil bonded to one or both sides
of an insulating base material. For more complex circuits, a number of boards
are sandwiched together to form a multilayer printed circuit board so as to
accommodate additional connections. The base board is first drilled with holes
corresponding to the locations of the components. A photographic film is made
to the exact size of the board. This photographic film contains a pattern of the
circuitry. The pattern is made in such a way that, when the film is placed over
the board, light can pass through it only in those areas that represent the
conducting materials in the circuit. The light that passes through the film
hardens the photosensitive material on the board in those areas. The board is
then placed in an etching bath, which removes all copper except the area where
the photosensitive material have been hardened. The etched board then
represents a base to which electronic components can be assembled. The
remaining copper tracks left on the board serves as the connections between the
components. For multilayer boards and other specialized boards, the boards are
electrically plated to obtain plate through holes and other special plated areas
like gold plating. The base board is then inspected to determine if holes are in
the proper location. The components are then placed onto the board according
to the design. The connections are then soldered. After testing, the board is
then ready for assembled into the mechanical housing of the product.
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CHAPTER IV
CAD/CAM APPLICATIONS IN PCB DESIGN
AND MANUFACTURING
The applications of CAD/CAM technology in the printed circuit board
are relatively well developed because of the simple logic involved. Basically,
the whole process of design and manufacturing of printed circuit boards are
computerised to a certain extent. Note that as in the case of other CAM
applications, PCB CAM applications were originally developed independently
with the PCB CAD systems. They are now being combined into integrated PCB
CAD/CAM systems, with which a PCB can be developed and the manufacturing
and testing processes can be monitored and controlled from start to finish with
a single system.
Applications of PCB CAD
At the early development of PCB CAD technology, PCB CAD was
limited to the drafting of PCB and the generation of production artworks for
the circuitry, solder mask, photoresist etc. Recently there has been lapping
development in PCB CAD technology resulting in a situation that PCB CAD
can cover the entire range of tasks required to design and manufacture PCBs.
These include schematic development, generation of netlist and bill of
materials, component placement, conductor routing, generation of production
masks, generation of NC drilling tapes and PCB testing.
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Schematic Capture
Schematic capture refers to the process of entering a conceptual design
into the computer. Circuit schematics can be entered either directly or by
digitizing an existing drawing. Component libraries containing data about
specific parts are available to ease the operation.
After completion of the schematic diagram, the computer can
automatically extract the netlist from the schematic. The netlist is a textual
file that defines sets of connected pins. It is used to drive other automatic
tasks such as photoplotting, component placement and routing, etc.
Automatic Component Placement
Based on the netlist, a PCB CAD system can automatically place
components in an optimum location on the board. This function can make
complex boards easier to route and can minimize wire lengths.
Automatic Routing
After the placement of the components, the PCB CAD software can find
paths automatically to connect pins (automatic routing) as designated by the
netlist. Most routing packages use several algorithms to route a board. A maze-
search router can route a great percentage of the connections. Other algorithms
that are more time consuming can then be applied to finish routing. Depending
upon the complexity of the board and computational resources, routing may be
100 percent or less. In case of incomplete routing, the remaining routes are to
be made manually by the designers.
Circuit Analysis
Analysis software for electronics helps designers to get functioning
circuits and logic with minimum interaction. The designed circuitry is
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analyzed with circuit simulation programs that helps to determine whether the
electrical characteristics are correct or not.
Generation of Production Masks
Based on the database developed during the design stage, a full set of
production masks can be generated for subsequent manufacturing operations by
photoplotter or other high precision plotting devices. These include the printed
circuit mask, silkscrecn mask, solder resist mask and other special purpose
mackc
Generation of Reports
Basing on the database developed, a series of report can also be
produced for various uses. Most important among them is the bill of materials
which contain quantity, stock number, component description and other
information for each component used in the design.
Applications of PCB CAM
Generation of Drill Tape
Based on the same database quoted above, drill tape files can be
generated to output drill hole information to NC drilling machines.
Generation of Automatic Inserter Tape
Similar to the generation of drill tape, tapes for automatic inserting
machines can also be generated for the auto-inserters.
Generation of Boaru lest information
The database can also generate testing information for the automatic
board test systems.
13
enef i is of Using PCB CAD
The benefits of using PCB CAD system are many. Some of the benefits
are listed below:
1. Reduce Design Lead Time
Increasingly, competitive pressure force management to bring new
products to the market as quickly as possible. Hence management must
consider every possible means to streamline the product development and
manufacturing.' With the help of a properly selected PCB CAD system, the
typical product development cycle for electronic products can be reduced by
as much as 75 to 80 percent. This is due to the faster component placement
and conductor routing and that the circuit and logic analyzers eliminate
much prototype testing. In addition, there is additional improvement in
accuracy, manufacturability and efficiency gain in the subsequent
operations. From the single CAD database developed after the design of the
PCB4information can be drawn to develop different artworks, NC drill tapes
and fabrication drawings. These in turn will be used by subsequent
manufacturing operations to produce the PCBs. After the production of the
bare PCB5 inspection can be carried out by automatic testing equipment with
data drawn from the same database. After that, components are placed onto
the boards with automatic component insertion machines and other robotic
devices which also get their information from the same database. After
soldering, the assembled boards are once again tested by the automated
testing equipment.
1Charles H. Small, Low-cost Computerized Board-layout Tools Speed Design Cycle, Improve
Documentation, EDN, March 8, 1984, p. 103.
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2. Analysis
Thermal analysis software can help solve heat problems as the
increasing component density causing increasing problem due to the
generation of more heat. Some simple versions of two dimensional thermal
analysis programs can even be run on an IBM PC.2
Circuit simulation and modeling are important in these days where new
products are to be pushed to the market quickly. In an effort to minimize the
prototype development stage in new products, designers need circuit simulators
and modelors to test the circuits under development. This allows more time for
redesign and, in some cases, eliminates the prototype phase altogether. In
addition to the reduced design time, it can provide greater assurance that the
product will work the first time.3
3. Accuracy
One of the most significant benefits of PCB CAD is accuracy.
Standardized design rules can be input into the CAD system to ensure that
all designs follow a certain standard imposed by the company. In addition, a
PCB CAD system can be used to assist in checking an electrical design and
drawing. Incorrectly labeled components and illogical connections are
identified. Missing connections are found. Errors between schematic and
the circuit diagram can be identified and located automatically. When a
design has been checked and released to manufacturing, all the coordinates
in the computer database will be exact. Other post-processing activities draw
information from this same database hence will be highly accurate. These
include production of masks-by a photoplotter, holes drilling in the PCB by
2Vincent Biancomano, PCB Design Tools, Electronic Design, January 9, 1986, p. 170.
3Jerry E. Sergent, Howell H. Chiles, and Peter P. Molkenthin, CAD Systems Pervade Every Area
of Hybrids Production, Electronic Packaging Production, March 1985, p. 60.
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a NC drilling machine, automatic component insertion by automatic insertion
equipment, automation testing by automatic board testing system etc.
4. Documentation
Documentation is essential for communication between different
departments within an organization. The most important documents include
the bill of materials, circuit drawings etc. With a manual method of
documentation, a draftman or technician need to extract from the drawing
all components and compile the bill of materials. This job is tedious and
liable to human errors. In addition, update design changes and
communicating design changes to different departments are difficult and in
many cases neglected. This may cause expensive delay to the production.
With the help of a PCB CAD system, the documentation process will be an
v task
5. Assistance in Component Placement and Routing
When designing complex boards, the component placement and routing
will become extremely complicated and a designer is difficult or sometimes
impossible to complete the job without the help of a PCB CAD system. All
advanced PCB CAD systems have component placement and routing facilities
thus helping the designers to complete the designs in a much reduced time
span. In many PCB CAD systems, a tidy up function is available to improve
automatically the board manufacturability by eliminating unnecessary vias,
removing unnecessary routing, adding teardrops etc.
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CHAPTER V
TRENDS OF PCB CAD TECHNOLOGY
The following sections describe the trends of PCB CAD technology. It is
basically divided into hardware development, software development and
development of associated technology.
Hardware Development
First I will discuss the hardware development trend of PCB CAD
systems.
1. Moving to distributed systems
In the past, CAD was usually based on a shared host-based system.
The trend is toward distributed workstation-based network system with
processing power for each workstation. This will increase the system
reliability with improved performance. It also allows multiple users to share
the expensive peripherals like plotters, printers and mass memories. The
networks also allow engineers working on the same project to communicate
among themselves, share information, and off-load highly analytical tasks to
mainframes.'
2. More powerful, standardized workstations
In the past, the workstations used in CAD systems were usually
customer designed or customer modified. This resulted in inflexibility of
the system. Nowadays, the availability of high performance workstations
1Leland Teschler, "Workstations for Electronic CAD," Machine Design, November 8, 1984, p.90.
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has induced many CAD vendors to shift to use standard workstations
coupled with Unix or Unix-like operating systems. This resulted in
flexibility of the systems. In addition, most CAD vendors have shifted from
16-bit microprocessors to 32-bit computers with virtual memory which
provide faster speed, higher performance and larger memory. The
implementation of virtual memory techniques enables the computer to tackle
programs that are larger than their physical memory. This allows the
computers to run more complex CAD programs or simulation programs and
possible to handle multiple programs simultaneously.
3. Use of IBM PC
On the other hand, there is also a trend of using IBM PC or PC
compatible as a window to the network system or use as a stand alone design
system. When used in a network system, the IBM PC is usually used for
schematic capture and simple analysis while high-power workstations serve
as analysis nodes and the central computing facilities tackle the specialized
calculations, specialized analysis and simulations. To enhance performance,
the IBM PC is usually equipped with graphic accelerators that will speed up
graphic display wait time to a few seconds and a route engine coprocessor
that will greatly enhance the routing efficiency.
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Apart from hardware development, there are also numerous development
in software performance for CAD, and in fact, for all computer applications.
1. User friendliness
In the past, the CAD systems were hard to use. Nowadays on-screen
menus that use both text and icons and on-line help capabilities greatly
improve the user friendliness of the new CAD systems.2
2. Systems that tackle surface mount technology
Within the last several years, the surface mount technology (SMT) has
gained acceptance in the electronic industry because of its superiority over
the conventional dual in-line packaging (DIP) technology. Now the surface
mount devices (SMDs) coexist with, and in some cases replace, dual in-line
packages on circuit assemblies. It is estimated that for the 1990 US
electronics assemblies market, SMDs could represent between 15 to 30 percent
of the package mix. Meanwhile the total number of components assembled
would jump from 50 billion in 1983 to over 90 billion in 1990.3
Most of the current PCB CAD systems were developed before the advent
of surface mount technology. Hence they were based on the then dominant DIP
technology. Since the design rules for SMT are different from those for DIP
technology, many of the PCB CAD systems available are not suited for SMT
designs.
Most of the PCB vendors are working on new systems for the SMT based
PCBs. As revealed from the product brochures and articles and advertisements
2nnvrl F._ Weisber¢. Keepintz Up With CAD/CAM, Machine Design, November 20, 1986, p. 116.
3CEERIS International, Inc. Electronics Assembly Markets 1983- 1990, quoted in Donnal J.
Esposito, ed., Assembly Volume to Double by 1990, Conductor, January 1986.
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in the technical journals, many companies have released new PCB CAD versions
that are capable of handling SMT based PCBs. Though there may be some bugs
with these new versions, it is expected that within the next few years, all major
PCB CAD systems will be able to handle SMT efficiently.4
3. Improved automatic routers
Until recently, the automatic routers can only manage to route 90 to
98 percent of the traces, leaving the designers to finish the job.5 This can be
quite a tedious job for large and dense boards. As the result of the intense
research works on the routing algorithms and hardware accelerators,
autorouters capable of achieving 100 percent automatic routing are now on
the market. This will greatly enhance the productivity of the designers.
4. Standard input/output format
In the past, communication between different CAD systems was
virtually impossible. The trend of networked engineering automation
systems has forced establishing uniformity in CAD/CAM systems. Nowadays
the most commonly used standard input/output formats are the Graphical
Kernal System (GKS) and Initial Graphics Exchange Specification (IGES).6
The adoption of these standard formats will greatly enhance communication
between different CAD/CAM systems hence increasing efficiency in data
transfer between different companies, especially between a company and its
subcontractors.
Charles H. Small, PC-board CAD System Don't Handle SMDs updated systems wine home
Later, EDN, April 18, 1985, pp. 61-66.
5David Rager, 100 Percent Automatic Routing: What Does It Really Mean? Electronic Packaging
Production, March 1986, p. 46.
6Jerry E. Sergent, Howell H. Chiles, and Peter P. Molkenthin, CAD Systems Pervade Every Area
of Hybrids Production, Electronic Packaging Production, March 1985, p. 61.
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Development of Associated Technology
Apart from the hardware and software developments of PCB CAD
systems, there are other technological developments that encourage the
utilization of PCB CAD.
1. Development of surface mount technology
As discussed in the section of software development, the utilization of
surface mount devices (SMDs) arc increasing rapidly. Now the fine circuitry
resulted from the use of SMDs causes great stresses to the manual design and
drafting functions. Hence the increasing use of SMDs will force the
industry to utilize PCB CAD systems.
2. Increasing use of digital technology
There is an increasing trend of replacing analog circuitry by digital
circuitry. The computer can handle digital circuits efficiently. Simulators
for digital circuit are widely used to optimize performance and find design
problems without actually making prototype boards. On the other hand,
computers have not been so widely used to design analog circuits because in
most cases, the simulators do not give sufficient precise results. In fact, an
experienced designers often can estimate circuit performance with greater
accuracy.? The increasing use of digital circuits to replace analog circuits
will encourage the use of PCB CAD systems.





The PCB CAD Systems
The PCB CAD systems available in the Hong Kong market are mainly
originated in USA. Out of the sixteen PCB CAD systems available in Hong
Kong (Appendix 3), twelve are originated in USA. In fact, USA is the world
leading supplier of CAD systems. According to the performance and price
level, the PCB CAD systems can roughly be divided into two main groups. The
high end group includes those workstation-based and mainframe-based systems
with price of US$100,000 or more for a stand alone system. They are capable
of designing highly complex boards. The low end group includes those PC-
based systems with price of about US$10,000 for a stand alone system. They
can only handle simple boards and have many limitations.
In many cases, the PC-based systems can be linked with workstation-
based systems through networking. Simple tasks like schematic capture and
simple analysis can be done by the PC while complex tasks like routing and
simulations are tackled by the workstation.
Distribution Channel
In Hong Kong, there are a number of PCB CAD agents. As a result of
my search, sixteen PCB CAD vendors are identified (Appendix 3). They
include the first two PCB CAD market leaders in USA namely Computervision
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and Racal-Redac.' During the time of my research, Scientific Calculations, the
one having the third position in the US market, was actively seeking agency in
Hong Kong.2 Out of the PCB CAD vendors having sales activities in Hong
Kong, only a few (five out of sixteen identified) have subsidiaries locally. The
others offer their services through local agents. These local agents are mainly
industrial traders who offer a variety of industrial goods apart from the PCB
CAD systems. In fact the PCB CAD systems only generate a small percentage
of their total revenue.
The agents' primary aim is to sell PCB CAD systems to the end users.
They have technical sales engineers dealing with the inquiries, training and
after sales services. Most of them do not provide PCB design bureau services to
the industrial users. Out of the sixteen local vendors identified, only two
(Central Systems Design Ltd. and Design Technology Ltd.) offer PCB design
bureau services.
The Target Market Segment
Basically, the target market segment expressed by all the PCB CAD
agents interviewed are all electronic companies that need to design high quality
double sided or multilayer PCBs. These include mainly the computer and
telecommunication equipment manufacturers.
Hong Kong Versus China Markets
Basically, the PCB CAD agents deal both with the Hong Kong and China
markets except those who have agents or subsidiaries in China. Most of the
agents pay more attention to the China market than the Hong Kong market
1Prime Data Inc., quoted by David Card, PCB CAD: More Slices from a Larger Pie, Electronic
Business, September 15, 1986, p. 120.
2Telex conversation between the author and Scientific Calculations.
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because of the greater market potential in China. For the vendors interviewed,
all of them said that this was the case. This phenomenon is more obvious for
the high end CAD systems. In fact, some of them may not establish agency in
Hong Kong if there is no China market behind. Most of the agents utilize the
Hong Kong offices as China's back up centers. Calma, who carries a high end
PCB CAD system, has an agency in Hong Kong a few years ago but this agent
got out of business. Now Calma has established an office in China instead to
tackle the China market leaving behind Hong Kong unattended.
PCB CAD Layout Service
As a result of my search, I have identified six organizations that provide
PCB CAD layout services. They are the Hong Kong Productivity Council, Hong
Kong Polytechnics, Design Technology Ltd., Central Systems Design Ltd., Laser
Computer Ltd. and Bondwell Engineering Ltd. The Hong Kong Productivity
Council has established a CAD/CAM Center recently equipped with a
Computervision CADDS 4 design package, a Hewlett-Packard Printed Circuit
Design System and some other CAD/CAM facilities. The Computervision
system is an integrated design system including mechanical and electronic
design subsystems. On the other hand, as indicated by its name, the Hewlett-
Packard system is for printed circuit boards design only. Since early 1987, PCB
CAD training courses have been offered to the public. In addition, PCB CAD
layout and bureau services will be offered in the near future.3
The Hong Kong- Polytechnics has also installed a Computervision CAD
system. The major function is to provide CAD/CAM training to the
undergraduate students. In addition, they also offer a limited number of
training courses and design facilities to the industry.
3W.K. Yip, Hong Kong Productivity Council, Hong Kong. Interview, March 25, 1987.
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Design Technology Ltd. is a private company established in 1983
offering CAD consultancy services to the public commercially. It is the local
agent of the Racal-Redac PCB CAD systems of the United Kingdom. In
addition to the trading activities, they are actively involved in providing PCB
CAD layout services to the Hong Kong and China markets in a commercial
scale.4 According to the information obtained during the interviews, Design
Technology Ltd. is the most active commercial PCB CAD layout service center
in Hong Kong.
Central Systems Design Ltd. is also a private company and is established
in 1984. It is the agent of the Daisy System Ltd. of the United States. Daisy is
the US market leader of the electronic CAE (computer-aided engineering)
system and has expanded its activities into PCB CAD in 1985.5 Central Systems
Design Ltd. established a CAD Center in 1985 providing design and bureau
services to the industry. Though their emphasis is placed on the integrated
circuit aspect, they also have a PCB design package. In addition, one unique
feature of this CAD Center is the availability of high quality photoplotting
facility using a Gerber photoplotter.6 This Center is believed to be the only
one which provides this kind of high quality photoplotting service in Hong
Kong.
Laser Computer Ltd. is primarily a trading firm with a PC-based PCB
CAD system as one of their trading items. It offers PCB CAD layout services
in a limited scale.7
4Jonathan Wong. Design Technology Ltd., Hong Kong. Interview, February 20, 1987
5David Card, PCB CAD: More Slices from a Larger Pie, Electronic Business, September 15, 1986,
n. 124.
6Stephen Au Yeung, Central Systems Design Ltd., Hong Kong. Interview, March 23, 1987.
7Billy Chan, Laser Computer Ltd., Hong Kong. Telephone conversion with the author.
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Bondwell Engineering Ltd. is a computer manufacturer and is itself a
PCB CAD system user. The company has decided to offered PCB CAD layout
service to other manufacturers in late 1986 but the service is rather limited.'
According to trade sources, there are a few other small companies
offering PCB CAD layout services using PC-based systems. In addition, there
are some companies offering PCB CAD layout services to the Hong Kong
industry but with design base overseas.





The users of PCB CAD systems are basically the largest and most
technical advanced electronic manufacturers in Hong Kong. Most of them are
connected with the computer manufacturing and telecommunication equipments
manufacturing sectors. As a result of my search, twenty one local PCB CAD
users are identified. However basing on the information collected, it is
estimated that there are thirty to forty PCB CAD users in Hong Kong.
In general, there is difference in attitude in the use of PCB CAD
systems between the locally invested companies and the foreign invested
companies. The local subsidiaries of the foreign companies are more acceptable
to the use and benefits of the PCB CAD systems because their mother
companies can share with them their experience. These companies invest in
high price high performance workstation-based PCB CAD systems so that they
can ripen the benefits of using PCB CAD in a short time frame. On the other
hand, the local manufacturers are usually more suspicious about the PCB CAD
systems. Most of them start with PC-based systems and do not have a well
planned strategy to implement the CAD technology into the companies'
environment. Hence the results of implementing PCB CAD systems for some
manufacturers (Surface Mount Technology Ltd. and Video Technology
Computer Ltd.) are not satisfactory and the utilization rate of the CAD systems
is relatively low. Of course, there are exceptions to this general situation.
Bondwcll Engineering Ltd. is a locally invested company and is one of the
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largest computer manufacturers in Hong Kong. They are one of the pioneers of
PCB CAD usage and installed their first PCB CAD system in 1983 and are well
benefited from the use of PCB CAD.
Reasons for Using PCB CAD
The reasons for the local manufacturers to use PCB CAD systems are
basically the same as those quoted by manufacturers all around the world.
They are:
1. Increasing board complexity
The large complex boards with high density circuitry are difficult if
not impossible to be designed manually. One manufacturer (Bondwell
Engineering Ltd.) quoted that they needed to design boards as large as 12 x
12 with up to 110 integrated circuits. Another manufacturer (Wong's
Electronics Co. Ltd.) said that it was impossible for them to design 4-layered
boards without the help of a PCB CAD system.
2. Increasing time pressure
Due to market pressure to push products to the market within a
shorter and shorter time span, a shorter and shorter design turnaround time
is allowed for the circuitry design phase. One manufacturer (Bondwell
Engineering Ltd.) said that the scheduled circuitry design turnaround time is
only three weeks! The PCB CAD system can help reducing the circuitry
design turnaround time.
For all the respondent companies, no one quoted that the PCB CAD
systems can save the number of designers. They said that PCB CAD systems
are essential tools to the designers just like a drawing table. Hence not a single
respondent said that they had a payback evaluation.
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Extent of CAD/CAM Integration
Up to now, the CAD/CAM development is still isolated as island by
island. There is very limited CAD/CAM integration in all aspect of
engineering in Hong Kong, including the PCB design and manufacturing. In
Hong Kong, the CAM of PCB manufacturing is relatively well developed. NC
drilling machines are essential machinery of a double side PCB manufacturer.
Computerised testers and automatic component inserters are common facilities
of a large electronic manufacturer. However the integration of CAD/CAM in
PCB manufacturing is extremely limited. NC drill tapes are developed from
the circuitry films, not from the design databases. For the automatic testers
and automatic component inserters, the situations are also similar.
So far only documentation is derived from the design database. The bill
of materials is commonly derived from the design database. But even for this,
one manufacturer (Video Technology Computer Ltd.) said that they cannot
generate the bill of materials because of some software problems.
In Hong Kong, PCB manufacturers are usually separated from the
electronic products manufacturers. Hence it is even more difficult for the
CAD systems of circuitry designers to integrate with the CAM systems of the
PCB manufacturers. The only example of CAD/CAM integration between the
circuitry designers and the PCB manufacturer known to me is that a printed
list of coordinates of PCB holes is given to the PCB manufacturer for their
preparation of NC drill tape.1
Organization of NCB CAD Group
Most of the PCB CAD users said that they have a separate team to
handle the PCB CAD entry. Ordinary design engineers are trained up to think,
1Fung Yee-ching, Electronic Industry Ltd., Hong Kong. Interview, March 19, 1987.
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imagine and innovate by pen and paper. Using an electronic design board can
hinder their creativity. In addition, the efficient utilization of a PCB CAD
system depends much on the experience with that system. Training up all the
design engineers to use the PCB CAD systems is very expensive in term of
training costs and hardware investment. Hence it is usual to have the design
engineers to design the schematics and a special group to digitize the schematics
into the computer and finish the rest of the design work. In this way, the
efficient use of the PCB CAD system can be achieved in a much less time span
and at a lower cost. On the other hand, this will limit the utilization of the
PCB CAD system to their full potential by not allowing the designer to design
interactively with the computer.
In general for the successful CAD users, the PCB CAD systems are used
to a great extent. The normal utilization of Bondwell's systems is up to ten
hours per day during normal time and twenty four hours during rush hours.
This is due to the concentrated usage of the PCB CAD system by a CAD Group
who use the CAD system continuously by digitizing schematics designed by a
number of electronic designers. However for the unsuccessful CAD users like
Video Technology Computer Ltd., the PCB CAD systems are used less than four
hours a day.
Problems in the Utilization of PCB CAD Systems
In Hong Kong, there are a number of problems in the utilization of PCB
CAD systems. The first is the human resources problem. In Hong Kong, there
are few training opportunities for training design engineers to design with PCB
CAD systems. The companies has to train their own CAD users. In addition,
the CAD users are usually few in number as compared with the total number of
design engineers. Hence turnover of the CAD users may result in a short term
problem to the companies.
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The other problem quoted by some respondents (Bondwell Engineering
Ltd., Design Technology Ltd. and Wong's Electronics Co. Ltd.) is the lack of
photoplotting facility available locally. In Hong Kong, I can only identifies
two organizations providing photoplotting services. The Central Systems Design
Ltd. uses a Gerber photoplotter while the Hong Kong Productivity Council uses
a home-made photoplotter. It may be possible for the Hong Kong users to use
overseas photoplotting facilities. But this is expensive and need a relatively
long turnaround time of more than one week compared with the circuitry
design turnaround time of only four weeks or so. At the present moment, most
of the companies use pen plotted drawings to develop photomasks. This may
cause problems for the PCBs with high circuit density.2
Another problem faced by the manufacturers using PC-based PCB CAD
systems is that the power of the systems is relatively limited. It turns out that
in some cases, they have to design a complex board manually because the PC-
based system cannot handle the job due to its complexity!3
Trend of Utilization of PCB CAD Systems
in Hong Kong
Most of the respondent companies are satisfied with the use of PCB
CAD systems. Some of them (Electronic Industry Ltd. and Wong's Electronics
Co., Ltd.) are planning or expecting an increasing use of PCB CAD systems.
Some (Bondwell Engineering Ltd. and Video Technology Computer Ltd.) are
investigating on investing larger systems to increase the PCB CAD facilities.
However in general, the utilization of PCB CAD in Hong Kong will remain
relatively low and will bias towards PC-based systems.
2Jonathan Wong, Design Technology Ltd., Hong Kong. Interview, February 20, 1987.
Peter Tam, International Quartz Ltd., Hong Kong. Telephone conversion witn the autnor.
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The organization structure of the PCB CAD group will likely to remain
the same as present. The operation of the PCB CAD systems will likely be
remained in the hands of a few specialized operators. The majority of the
electronic design engineers will be kept away from the workstations because of
the lack of CAD facilities and because training all electronic design engineers
to i1QP P (AT*) evet#mo x,11 11[+^%, Vida
There is no trend of integration of PCB CAD systems with mechanical
CAD systems. In fact, no respondent company will invest in integrated
mechanical and electronic CAD systems in the near future. Though some of
them have invested in mechanical CAD systems, they are simple systems like
AutoCad only.4 There will be no integration between the mechanical and the
electronic CAD systems in the near future for the local manufacturers.
The Selection Process
There are marked difference in the selection processes between the
locally invested companies and the subsidiaries of the foreign manufacturers.
The foreign mother companies usually have already been using some PCB CAD
systems. Hence their local subsidiaries will not spend time to evaluate again
and just take the advice from their mother companies. Some mother companies
even purchased the PCB CAD systems in USA and then sent them to their Hong
Kong subsidiaries.5 On the other hand, for the local manufacturers who use
PC-based PCB CAD systems, it is usually the top management who search and
make the decision with some input from their technical subordinates.
4Donald Choi, Video Technology Computer Ltd., Hong Kong. Interview, March 4, 1987.




Hong Kong has an export-oriented economy. It has to compete with
other Newly Industrialized Countries (NICs) and other Developing Countries in
the international market. This competition is becoming more severe due to the
technological improvement of other NICs1 and the increasing protectionalism in
our export markets.
It is an undeniable fact that Hong Kong is lagging behind the other
three Asian Little Dragons (Taiwan, South Korean and Singapore) in
technological development.2 In the automobile industry and some consumer
electronics sectors, the South Korean products are competing directly with the
Japanese products in some international markets. Singapore has attracted a
number of high technology companies' investment and established a sound
technological base. Though Singapore experienced economical downturn in
1985 and 1986, it still has a very high growth potential. Taiwan has also
established a sound technological base through foreign investment and
Government directed economical activities.
All the other three Asian Little Dragons are actively pushing their
industries towards higher value added products. On the other hand, the
majority of the Hong Kong manufacturers are still tackling orders of low value
1The Pragmatism of Local Manufacture, Sunday Morning Post. January 4, 1987, p. Money 2.
2 Hong Kong General Chamber of Commerce, "Polities and Industrial Development," The Bulletin.
September 1986,p.13
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added products.3 According to statistics of the Asian Productivity
Organisation, the annual growth rate of the added value of Hong Kong's
manufacturing industry between 1970 and 1982 was but 5.6%, not only is this
lower than South Korea's 14.1%, Taiwan's 10.9% and Singapore's 9.3%, but it is
even lower than Thailand's 9.2% and Philippines' 6.1%. This shows that the
growth rate of the added value of Hong Kong's industrial products is slower
than that in other Asian countries and regions.i4 As a result, the Hong Kong's
competitiveness in the international market has been weakening.
According to a study by the Industry Development Board, the
performance of Hong Kong's electronics industry has declined considerably in
the last couple of years compared with our competitors. Hong Kong's share of
the U.S. electronics market has been falling sharply from 6.4 percent in 1983 to
4.8 percent in 1984 and 3.5 percent in 1985 while the declining market share
held by Singapore is bottoming out and that of South Korea is increasing., if
Hong Kong does not take actions to narrow down the widening technology gap
between itself and the competitors, the Hong Kong electronics industry, and in
fact the whole Hong Kong manufacturing industry, may face a serious problem
in the near future.6
As revealed through the interviews, the utilization of PCB CAD is
relatively low in Hong Kong. The majority of the PCB CAD vendors
interviewed (Advance Test Control Co. Ltd., Design Technology Ltd. and ODS
Industrial Products Ltd.) are pessimistic about the sales in the local market.
3Hong Kong, Industry Development Board (Prepared by Hong Kong Productivity Centre), Report
on the Hong Kong Electronics Industry 1982, pp. 11-12.
4Tam Yiu-chung, Speech at the Adjournment Debate of Legislative Council on Development of
Industry in Hong Kong, January 14, 1987.
5E.P. Ho, Opening Address at the Seminar on Electronics Manufacturing Technology, March 9,
1987
6F.K. Hu, Speech at the Adjournment Debate of Legislative Council on Development of Industry in
Hong Kong, January 14, 1987.
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Even if some of the manufacturers are willing to invest in PCB CAD systems,
they do not have well planned strategy and implementation plans. Hence the
utilization rate of some of the PCB CAD systems is relatively low and the CAD
systems cannot act to enhance the productivity of the designing team.?
Hong Kong has to improve its technological base in order to improve its
competitiveness in the international market. To tackle the high value added
electronic products, a good design capability is essential. To be able to design
electronic products with SMDs on multi-layer PCBs, PCB CAD system is an
essential element. Hence improving the utilization of PCB CAD systems should
be one of the priorities for the Hong Kong electronics industry.




The Hong Kong Government policy towards the local manufacturing
industry has generally been described as positive non-intervention policy.'
There are regular debates over the past two decades whether the Government
should continue with this policy or not.2 In 1977 the then Governor appointed
an Advisory Committee on Diversification to survey the Hong Kong economy
and make the necessary recommendations to the Governor on the industrial
policy. In late 1979 the monumental Diversification Report was released
summarizing the history of the Hong Kong economy and recommending
guidelines for future development. The essence of the recommendations are
that the Government should play a strong role in providing industrial support
facilities and technical back-up services.3 The traditional policy of positive
non-intervention was maintained. Since then no study of similar scope has
been carried out and the Hong Kong Government has been following the
guidelines recommended in the Diversification Report in regard to its
industrial policy. In drawing up recommendations for promoting PCB CAD in
the local industry, this background has been taken in mind in order to draw up
recommendations that are workable at the present Hong Kong environment.
Another basic strategy in developing recommendations is that we should
consider the utilization of existing advanced technology instead of
Y.C. Joa, Leung Chi-keung, Peter Wesley-Smith, and Wong Siu-lun, ed., Hong Kong and 1997.
(Hong Kong: Centre of Asian Studies, University of Hong Kong, 1985), pp. 407-8.
2Alex Y.H. Kwan, and David K.K. Chan, ed., Hong Kong Society: A Reader. (Hong Kong: Writers'
,e, Publishers' Cooperative). P. 58.
3Hong Kong, Advisory Committee on Diversification, Report of the Advisory Committee on
Diversification 1979. pp. 271-2.
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concentrating ourselves in and allocating our resources to the task of searching
for new untried innovations. Technology transfer will enable local industries
to apply the latest technology to their needs and improve their value-added
performance.4
The recommendations so developed are basically general in nature and
are applicable to all situations like mechanical CAD usage, advanced molding
techniques, etc. in addition to the promotion of PCB CAD usage though the
discussion mainly concentrate on PCB CAD.
Tax Preference
In this first recommendation, the aim is to lower the tax burden and
make the tax regime supportive of investment for those who invest in PCB
CAD system or other capital investments that has a long term interests to the
economy. In this way, the Government can selectively encourage investment
attitude of the industrialists by selectively providing short term tax preference
to selected investment plans.
Regularly, the Industry Development Board should invite
recommendations for nomination of technologies that are beneficial to the long
term Hong Kong economy from organizations like the Science and Technology
Support Committee, Hong Kong Productivity Council, Hong Kong Innovation
Co. Ltd., Chinese Manufacturer's Association, Federation of Hong Kong
Industries, etc. After approval by the Industry Development Board, these
technologies are recommended to the Inland Revenue Department. Then the
Inland Revenue Department will announce that the investment on these selected
technologies will enjoy a special tax preference for a period of five years.
During this five years' time, investment in these selected technologies can be
4Richard Lai, Speech at the Adjournment Debate of Legislative Council on Development of
Industry in Hong Kong, January 14, 1987.
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written off as expenses immediately for tax purposes. In other words, the
investment is depreciated fully within the year of installation. This should be
able to direct to some extent the private investment to the technologies like the
PCB CAD technology that are beneficial to the long term development of the
Hong Kong economy though the final investment decision is still made by the
industrialists themselves in accordance to the market forces.
The cost of implementing this program is very low because the tax is
only delayed by a few years. On the other hand, if the program is successful,
the competitiveness of the Hong Kong industry will be improved. This will
mean more business which in turn means more profit to the Hong Kong
industry. Due to the multiplier effect, the benefit to the Hong Kong economy
is more than the benefit to that individual company that originally is benefited
from the program. The subcontractors, material suppliers and other servicing
companies like the banks, transportation companies will all have increased
business and profits. As a result, the tax generated may be more that the tax
delayed at the beginning.
some people may argue LfUL sucn a prugraiii Is uiiiaii LU UL11 I IaLc
comers but in fact this is not so. The first few installations will enjoy extra
tax benefits but they have to spend extra effort in locating sources, bringing
the foreign suppliers to Hong Kong and train up personnel to deal with the
PCB CAD technology or other new technologies. By natural personnel turnover,
these specific skills will be spred out to other companies. After the first few
installations, the foreign new technology suppliers will have established in
Hong Kong. Hence the late comers will need less effort to implement these new
technologies at a later date.
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Industrial Development Fund
Obtaining fund for capital investment is often a headache for the small
and medium manufacturing companies. In order to help the small and medium
sized manufacturers to go computerisation, preferential treatment may be
introduced for the small and medium sized manufacturers in order to
encourage them to go computerised. This will improve their competitive power
and improve the employment situation of Hong Kong. To help solving this
problem, an industrial development fund of some form has been raised for
discussion now and then.5 The Government's attitude towards this is that
there is no good reason for Government involvement in a new form of venture
banking that would require the Government to compete with the private sector,
particularly as the banks appear to be more prepared to provide industrial
loans.6
In order to reduce the Government involvement in the proposed
industrial development fund, it is suggested that the fund be a private fund
organized by a number of banks on a voluntary basis. The purpose of the fund
is to provide low interest loans for the small and medium sized manufacturers
for the purchase of specially appointed capital equipments. These equipments
must be of high technology nature and are capable of improving the
competitiveness of the Hong Kong industry. To strengthen the investment
desire of the industrialists, these capital investment items should best be those
items under the above mentioned tax preference scheme.
The role of the Hong Kong Government in this industrial development
fund is two-fold. First the Government should act as a monitor by appointing
5Chung Pui-lam, Speech at the Adjournment Debate of Legislative Council on Development of
Industry in Hong Kong, January 14, 1987.
6John Bremridge. Quoted by E.P. Ho in his Speech at the Adjournment Debate of Legislative
Council on Development of Industry in Hong Kong, January 14, 1987.
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a certain number of directors in the board of the fund. The second role of the
Government is to act as a guarantor for the loans. In this way, the loans can be
considered as risk free and hence the interest rate for such loans should be
much lower than the ordinary commercial loans.
In this way, these is no need to set up an industrial bank or a
Government fund as proposed by some Legislative Council members.7 In my
proposal, the fund remains to be operated by private hands. There is no need
to set up a Government operated industrial bank competing directly with the
private banks for the industrial customers. If administered properly, there will
be relatively few bad debts causing expenses to the Government. On the other
hand, the Government can direct and encourage the small and medium sized
manufacturing entrepreneurs to invest in a certain high technology equipments
at a relatively low expenses. In this way, the Government can assist the small
and medium sized factories to improve their long term productivity. Hence the
competitiveness of the local manufacturers will be improved and the overall
export performance and employment situation of Hong Kong will also be
improved.
By announcing a certain technology to be under this special loan scheme,
the industrialists will be aware of that particular technology. This will cause
concerted effort for the users of this particular technology to aware of, study
and utilize that technology. In this way, the agents for that particular
technology will be more willing to provide services to the Hong Kong users and
potential users. These back up services are very important to the users because
the in-house personnel usually cannot maintain the high technology system by
themselves.
7Chung Pui-lam, Speech at the Adjournment Debate of Legislative Council on Development of
Industry in Hong Kong, January 14, 1987 Hilton Cheong-leen, Speech at the Adjournment Debate of
Legislative Council on Development of Industry in Hong Kong, January 14, 1987.
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Establishment of a CAD/CANt Institute
To promote usage and provide training of CAD/CAM technology in
Hong Kong, a Government subvented CAD/CAM Institute is recommended with
the following objectives:
1. To centralize CAD/CAM facilities under a common roof in order to reduce
duplication of resources
2. To promote CAD/CAM usage in Hong Kong and assist the technology
transfer of CAD/CAM technology into Hong Kong
3. To provide CAD/CAM consultancy services to the industry
4. To provide CAD services to the local industry
5. To provide CAM services to the local industry by machining high precision
metal parts or other high precision components
6. To provide CAD/CAM facilities for all educational and training institutions
7. To provide CAD/CAM training for the Hong Kong industry
This CAD/CAM Institute is the combination of Computer Integrated
Manufacturing Institute and Precision Metalworking Institute proposed by the
Hong Kong Productivity Center8 (now known as Hong Kong Productivity
Council) in 1984 with some additional functions. Since CAD/CAM equipments
are expensive, every effort should be taken to reduce possible duplication of
CAD/CAM facilities in order to reduce the total investment costs. Hence it is
recommended that the majority of the CAD/CAM facilities of the Government
subvented organizations be grouped under one organization in order to provide
the highest efficiency and effectiveness of the public money investment in
8Hong Kong, Industry Development Board (Prepared by Hong Kong Productivity Centre). Report
on the Hong Kong Electronics Industry 1982, pp. 64-71.
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CAD/CAM technology. Otherwise, much money will be spent in installing
duplicate resources.
This CAD/CAM Institute can assist the CAD/CAM technology transfer
into Hong Kong and promote the utilization of CAD/CAM technology in Hong
Kong through various activities. The core activities of this proposed
CAD/CAM Institute are CAD/CAM consultancy services, CAD/CAM training,
CAD services and CAM services. Details of each will be discussed in details in
the subsequent paragraphs.
The staff of the user companies may not be able to catch up with the
rapidly changing CAD/CAM technology. This CAD/CAM Institute can help the
user companies by providing CAD/CAM consultancy services in evaluation of
different CAD/CAM systems to suit each company's needs. The Institute can
also assist the companies in CAD/CAM implementation projects. The Institute
should also conduct consultancy projects in the area of CAD/CAM integration.
A Government subvented organization is in the best position to carry out
CAD/CAM integration projects in the PCB manufacturing because it involves
different parties of PCB designers, PCB manufacturers and CAD/CAM
equipments suppliers. At the present moment there is very limited CAD/CAM
integration in the PCB manufacturing. One major reason is that the PCB
manufacturers are usually independent of the electronic companies that provide
the PCB designs. Hence it is relatively difficult for the two independent
companies to devote resources together to study the feasibility of such an
integration. Hence it is recommended that the CAD/CAM Institute should
initiate a multi-client feasibility study to help solving the CAD/CAM
integration problems for the electronic companies that have CAD facilities and
the PCB manufacturers that have CAM facilities. Such a feasibility study may
be able to self finance itself because of the potential cost saving, error
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reduction and shorter PCB manufacturing turn-around time for both the
electronic companies and the PCB manufacturers.
This CAD/CAM Institute should provide CAD services to the local
industry. This will provide the opportunity for the Institute to get into close
contact with the industrial world. The industry can utilize the talent of this
Institute to upgrade its own design capability. This can also provide the
opportunity for the industry to understand the CAD technology better before
they themselves are committed to a CAD installation. This Institute can also
provide back up design capability for the existing PC-based PCB CAD users.
For complex PCB beyond the capability of the PC-based CAD system, a
designer can digitize the schematic with the PC-based system. Then the data
file is converted into a format that can be accepted by a high end PCB CAD
system of the CAD/CAM Institute. The rest of the design works can then be
performed within the CAD/CAM Institute either by means of bureau service or
layout service arrangement. With this arrangement, the PCB design companies
can invest in low-end PCB CAD systems that can tackle most of the design
works but is also assessible to high end systems that can tackle complex designs
when such a need arises.
Another CAD service that this CAD/CAM Institute should provide with
regard to PCB design and manufacturing is the photoplotting facility. A
photoplotter is a very expensive equipment with a cost of HK$100,000 or up.
For a single company, it is usually very difficult to justify a photoplotter. In
Hong Kong, I can identify only three high quality photoplotters and one laser
plotter. But a photoplotter is essential for producing photomasks of complex
high density PCBs. In addition, this photoplotting facility is also very useful to
the local PCB manufacturers who accept overseas orders for high density PCBs.
In general, the overseas PCB designers will use some kind of PCB CAD systems
to design the PCBs. They then send the design data contained in some magnetic
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storage media to the PCB manufacturers. Hence the PCB manufacturers should
first retrieve the design data before he can start working. At the present
moment, they will first send the data to USA, Singapore or other overseas
countries to obtain the photoplotted artworks. This will result in a longer lead
time and may also cause quality problems due to distortion of the artworks
during transportation. Hence a photoplotting facility is important both to the
PCB designing companies and PCB manufacturers to tackle complex high end
PCBs.
This CAD/CAM Institute should also provide CAM services to the local
industry. In general, the need for CAM services by the PCB industry is not
very great because the Hong Kong PCB manufacturers are relatively well
equipped. On the other hand, the metalworking industry and the electronics
industry need high quality metal parts in order to produce high quality
products. CAM facilities thus are very important for these industries to move
upmarket. A similar recommendation of establishing a Precision Metalworking
Institute was proposed by the Hong Kong Productivity Center in 1984.9
This CAD/CAM Institute should provide training facilities for all
educational and training institutions in Hong Kong including the three
Universities, two Polytechnics, the Vocational Training Council and the
Technical Institutes. This will prevent the duplication of resources because
each training institution needs not to establish its own CAD/CAM facilities.
Moreover, the pooled fund can allow better facilities for this CAD/CAM
Institute. Each educational and training institution can offer lectures in its
own facilities and all practical works can be carried out in the CAD/CAM
Institute. It is also possible to arrange special intensive summer courses for the
undergraduate students. The lecturers and students of the educational
9Hong Kong, Industry Development Board (Prepared by Hong Kong Productivity Centre). Report
on the Hong Kong Electronics Industry 1982, pp. 64-67.
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institutions can also use the CAD/CAM facilities to carry out research projects.
Moreover, the educational and training institutions can also invite experts from
this CAD/CAM Institute as guest lecturers for their CAD/CAM courses.
In addition to provide training facilities for the educational and
training institutes, this CAD/CAM Institute should also organize training
courses on CAD/CAM technology for the Hong Kong industry. This will help
upgrading the general technology level of the whole Hong Kong manufacturing
industry.
At the present moment, the CAD/CAM facilities under the control of
Government subvented organizations are scattered in the Hong Kong
Productivity Council, Vocational Training Council, the two Universities and
the two Polytechnics. Out of these six organizations, the Hong Kong
Productivity Council is having the greatest share of facilities. It is suggested
that the Government should first provide more fund to enlarge the existing
CAD/CAM Center of the Hong Kong Productivity Council. After several years
of growth, then the CAD/CAM Institute should be set up using the CAD/CAM
Center of the Hong Kong Productivity Council as a nucleus and absorbing
major CAD/CAM facilities from other institutions. By so doing, the birth of
the CAD/CAM Institute should be smoother than starting up new.
Training
Since Hong Kong is relatively backwards in its computer technology and
application, it is not recommended for Hong Kong to carry out basic research
in this area. Otherwise the result will be to reinvent the wheel and the
subsequent output will be the invention of a much less perfect wheel. This is
because the CAD systems are already well developed in the United States and
other industrialized countries. In addition, a successful CAD system need joint
effort of the designers, software programmers and hardware developers. In
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Hong Kong, we have supply of designers and commercial application software
programmers. But we do not have experts in CAD software programming and
experts in hardware development who need expensive equipments and research
resources to design the hardware enhancers like the mathematics coprocessors to
enhance the functions of the hardwares to fit the CAD purposes. Hence it is
not recommended for Hong Kong to allocate its limited resources to the basic
research or development in any CAD system.
On the other hand, Hong Kong should consider better utilization of
existing available advanced technology to suit its needs. There are basically
two types of training. The first is to send trainees overseas to obtain the
training and then come back to Hong Kong to serve the local industries.
Recently the Finance Committee of the Legislative Council has approved a
commitment of HK$6 million for a pilot training scheme to send practicing
engineers aboard to learn circuitry design, with a view to returning to Hong
Kong for work with semiconductor firms.10 The second type of training is to
bring the trainers and training facilities to Hong Kong and carry out training
locally. For industrial training that need to turn out a great number of
trainees, the second type of training should be a more cost effective method.
To be able to utilize the existing available advanced technology, training
is an essential element. Before the establishment of the CAD/CAM Institute,
training of CAD/CAM technology has to be carried out by the existing
organizations. Moreover if the CAD/CAM Institute is not going to be approved,
the following strategies- can be adopted for CAD/CAM training in Hong Kong.
At the- present moment, training in PCB CAD is very limited. The Hong Kong
Polytechnics has a Computervison system that is used to offer training to the
students. Apart from this, the Hong Kong Polytechnics also offers a very
10E.P Ho, Speech at the Adjournment Debate of Legislative Council on Development of Industry in
Hong Kong, January 14, 1987.
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limited number of training courses to the public. The Hong Kong Productivity
Council has just established a CAD/CAM Center which include an update
Computervison system that includes a PCB CAD system. In addition, the Hong
Kong Productivity Council has also installed a Hewlett-Packard Printed Circuit
Design System. Training of the PCB CAD system by the Hong Kong
Productivity Council offering to the public has been started since early 1987.
Apart from these, there is no other training opportunity for the public in the
PCB CAD systems.
To facilitate training in the PCB CAD technology in Hong Kong, it is
first necessary for Hong Kong to establish more training centers having the
necessary facilities. One possible way is to establish joint training centers with
the PCB CAD vendors so that the cost of installing the hardware and software
will be at a great discounted rate. This method has been adopted by Singapore
which has established many advanced training centers/units including various
aspects of CAD/CAM technology. To name a few, the Hewlett-Packard-
Economic Development Board CAD/CAM/CAE Training Unit offers training in
Computer-aided design and computer-aided manufacturing applications for
drafting, mechanical design, PCB design, etc. The Mentor Graphics-Economic
Development Board CAE IC Design Training Unit offers training in computer-
aided integrated circuit design. The Japax Group-Economic Development Board
CNC Training Unit offers training in computerised numerical control (CNC)
to.rhnnlncv_ nrngrammin and machining.
To reduce organizational effort and expenses, we can arrange marriage
of the existing institutions with the CAD vendors to establish advanced
technology training centers. This is not limited to PCB CAD technology but
can be applied to all kinds of CAD/CAM technology. These institutions
recommended include the three Universities, two Polytechnics, Hong Kong
Productivity Council and Vocational Training Council. For the Universities
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and Polytechnics, these advanced technology training centers can provide
training to their students in order that new graduates will be familiar with the
CAD/CAM technology. In addition, the facilities can be leased to the
industrial world in the form of bureau service. This will enable the industry to
have more knowledge of the CAD/CAM technology before committing
themselves in the new technology that is unfamiliar to them. Moreover this
will provide an opportunity for the academic world to come into close contact
with the industrial world. To reduce cost, it is recommended that each
academic institution should set up different systems first at entry level and
then expand to greater capacity according to need and gained experience. In
this way, a greater variety of technology will be brought into close encounter
with the Hong Kong environment.
For the Hong Kong Productivity Council, it should arrange technologist
and technician courses for the industry with its CAD/CAM Center. This
CAD/CAM Center should be used as the core advanced technology training
center in Hong Kong because of Hong Kong Productivity Council's role and
established image as a productivity promoter and enhancer for the local
industry. Moreover Hong Kong Productivity Council is already well established
in the local industrial world as a technology training center. These training
courses should be able to provide the trainees with basic as well as advanced
CAD/CAM technology principles and hand-on experience. In addition, the
Hong Kong Productivity Council can also provide bureau service to the local
industry.
For the Vocational Training Council, I think a centralized advanced
technology training center should be established to reduce costs. This
centralized advanced technology training center can provide technologists' and
technicians' training courses for its students. These include the students of the
Technical Institutes, Pre-occupation schools, Apprentice Training Courses and
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other Specialized Training Centers managed by the Vocational Training
Council. There should be no spare capacity for this advanced technology
training center to provide additional services to the industrial world to a
significant level.
Though the detailed usage of different systems are quite different, the
basic principles are roughly the same for all CAD/CAM systems. The
techniques learnt from using one particular system can be translated to another
system in a relatively short period and with relative ease. The above advanced
technology training centers should be able to provide the Hong Kong industry
with a mass of technologists and technicians that are familiar with the
CAD/CAM techniques. This will reduce the resistance against and training
expenses in establishing- CAD/CAM systems by the local industrialists-
Apart from undergraduate training in CAD/CAM technology, it is
recommended that part-time postgraduate training programs in CAD/CAM
technology should also be arranged for the practicing technical managers and
technologists. The entry requirements should be a higher diploma, associateship
and degree in relevant technical discipline and a few years of working
experience. A two level postgraduate program is recommended. The basic level
is a one year certificate course in individual discipline like electronic
CAD/CAM technology, mechanical CAD/CAM technology, civil CAD/CAM
technology, factory automatic technology, etc. The aim of this course is to
equip the practicing technical people with CAD/CAM technology in their own
discipline so that they can successfully implement CAD/CAM technology in
their own area of expertise in their organization. The second level is a three
year diploma course in overall CAD/CAM technology. The course content
should include all areas of CAD/CAM technology including the human and
economical factors. The aim of this course is to train up practicing technical
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managers as initiators and coordinators of implementing CAD/CAM technology
in their own organizations.
Formation of CAD/CAM User Circle
It is recommended that a CAD/CAM User Circle be set up in Hong
Kong. The aim of this User Circle is to promote CAD/CAM usage in Hong
Kong and to share CAD/CAM experience and problems with other users.
Membership of the User Circle should be composed of agents, current users and
potential users of CAD/CAM systems. The activities should include general
meetings and seminars on CAD/CAM topics with speakers from the CAD/CAM
agents, Hong Kong Productivity Council or the academic institutions.
It is recommended that the Hong Kong Productivity Council should help
forming this circle and provide meeting facilities for the circle. It is because
firstly, Hong Kong Productivity Council has a CAD/CAM Center having
facilities and expertise in this area. Secondly, Hong Kong Productivity Council
is well received by the local industry. Thirdly, it has access to international
data-bases which can provide up-to-date CAD/CAM technology information.
It is not recommended for this CAD/CAM User Circle to be affiliated to
the Hong Kong Institute of Engineers because of the high academic and
training requirements for its membership. Of course Hong Kong Institute of
Engineers can promote CAD/CAM usage by forming its own CAD/CAM group
under the Production Engineering Stream. It is further recommended that,
after the establishment of the CAD/CAM Institute, this CAD/CAM User Circle
should better be affiliated to this new Institute.
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Formation of a CAD/CAM Information Center
Update information is very important to a user or potential user in
applying CAD/CAM technology to his own organization. Publishing a Hong
Kong based periodical on CAD/CAM technology is expensive and difficult due
to lack of writers and readers in this area. On the other hand, Hong Kong can
obtain such information from overseas easily and inexpensively. By searching
through some overseas databases, one can obtain concise information on all
aspects of CAD/CAM technology. Copies of these articles can be collected from
various libraries throughout Hong Kong. These can be filed in the proposed
CAD/CAM Information Center for reference by the public. This CAD/CAM
Information Center should be formed side by side the proposed CAD/CAM
User Circle so that its members can have quick access to the update CAD/CAM
information.
This CAD/CAM Information Center is proposed to be under the Hong
Kong Productivity Council at the beginning. This is because the Hong Kong
Productivity Council has linkage with overseas databases and is open to public.
In addition, it has access to the Hong Kong Union Catalogue of Serials.
However after the establishment of the CAD/CAM Institute, the CAD/CAM
Information Center should also be affiliated to this new Institute.
Exhibitions
To encourage the industrialists to invest in CAD/CAM facilities, we
should bring the CAD/CAM facilities and the industrialists and technical
managers together. One useful technique to accomplish this is to arrange an
exhibition on CAD/CAM facilities in Hong Kong. In 1986 and early 1987,
there are small scale CAD/CAM exhibitions organized by the Hong Kong
Productivity Council, Hewlett-Packard and others. In addition, some
CAD/CAM vendors show their products in other general exhibitions. To have a
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better impact on the local industrialists, it is best for an exhibition organizer
like Hong Kong Productivity Council, Cahners Exposition Group, Business
Industrial Trade Fair Ltd., Asia Expo Ltd. etc. to arrange a large scale
CAD/CAM exhibition to introduce CAD/CAM facilities to the Hong Kong
industry. This exhibition should better be composed of a series of exhibitions
with different emphasis like Electronic CAD/CAM, Mechanical CAD/CAM,
Direct Numerical Control, Flexible Manufacturing System, etc. in successive
time span or at regular intervals of six months or so. To strengthen the impact
on industrialists, the exhibition should best be supplemented by seminars on the
CAD/CAM applications aiming at the top management and technologists. The
speakers may be drawn from the academic institutions, Hong Kong
Productivity Council and the CAD/CAM vendors.
Coordination of CAD/CAM Promotion
To have a synergy effect in promoting PCB CAD technology, or more
widely the general CAD/CAM technology, a centralized coordinating group is
needed for coordinating different activities by different groups. In order to
have the best effect, it is necessary that training be started now. The
formation of the Industrial Development Fund and Tax Preference Scheme
should also be started now. The establishment of the CAD/CAM Institute
should also be evaluated now. Exhibition should be organized about three to
six months after deciding which items to be included in the Tax Preference
Scheme and/or Industrial Development Fund. Lastly the formation of
CAD/CAM User Circle and CAD/CAM Information Center can be started now.
The Industry Development Board, with the assistance of the Industry
Department, is the best candidate to act as this coordinator because its
establishment is to coordinate the activities of different organizations to
promote the Hong Kong industry. In this regard, a Committee should be set up
under the Industry Development Board to organize all associated activities.
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APPENDIX 1
EXPORTS PERFORMANCE OF HONG KONG'S
MAJOR INDUSTRIES
(1982- 1986)
Export Performance (Value in HK$ Million)
198419831982Industry
percentageValrnP Percentage Value Percentage Value
46,714 33.932.928,824 34.7 34,365Clothing
22.8 22.123,847 30,53319.3Electronics 15,986
7.87,240 11,819Plastics 8.68.7 8,112
Products
Textiles 7,0845,052 6.1 6.8 8,631 6.3
Electrical 2,728 3.3 3,673 3.5 5,218 3.8
Household
Equipment
Metal 2,044 2.5 2,478 2.4 2.33,152
Products
Others 21,158 25.5 24,846 23.8 31,869 23.1
TOTAL 83,032 100 104,405 100 137,93E 100
Sources: 1. Hong Kong, Census Statistics Department. Hong, Kong Trade
Statistics: Exports and Re-export, 1982-1986.
2. Hong Kong, Census Statistics Department, Trade Analysis
Section. Hong Kong External Trade, 1982-1986.
3. Hong Kong, Hong Kong Trade Development Council, Research
Department. Hong Kong Trade Review, 1982-1986.
Note: The value of total percentage may not be 100.0% due to round off error.
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APPENDIX 1-- Continued
Export Performance (Value in HK$ Million)
1985 1986
Value Percentage Value Percentage
44,912 34.6 52,162 33.9









EMPLOYMENT SITUATION OF THE
ELECTRONICS INDUSTRY
(1982-1986)
1982 1983 1984 1985 1986
Electronics 85,946 95,327 106,413 81,228 75,178
Workforce
Total 856,137 865,073 904,709 848,900 869,753
Manufacturing
Workforce
Percentage of 10.0% 11.0% 11.8% 9.6% 8.6%
Electronics
Workforce
Total Workforce 2,057,705 2,088,485 2,171,130 2,167,230 2,238,634
4.2% 4.6% 4.9%Percentage of 3.7% 3.4%
Electronics
Workforce
Sources: 1. Hong Kong, Census Statistics Department, Employment and
Earnings Section. Report of Employment, Vacancies and Payroll
Statistics, September 1982- September 1986.
2. Hong Kong, Census Statistics Department, Employment and
Earnings Section. Unpublished Statistics.
Note: Figures refer to September of the year.
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APPENDIX 3
LIST OF LOCAL VENDORS OF PCB CAD SYSTEMS
MANUFACTURER ORIGIN LOCAL AGENT
Applicon U.S.A. ODS Industrial Products Ltd.
Great Software U.S.A. Sinotronic Ltd.
Pro. Lib. U.S.A. Laser Computer Ltd.
CADAM Inc. U.S.A. CADAM Pacific Ltd.
Computervision U.S.A. Computervision Designer System
(H.K.) Ltd.
Daisy U.S.A. Central Systems Design Ltd.
EIE Switzerland Mactronic Co., Ltd.
FutureNet U.S.A. Eurotherm Far East Ltd.
Schmidt Co. (H.K.) Ltd.U.S.A.Gerber
Hewlett-Packard Hong Kong Ltd.Hewlett-Packard U.S.A.
IBM World Trade CorporationU.S.A.IBM
Mentor Graphics (H.K.) Ltd.U.S.A.Mentor Graphics
Design Technology Ltd.U.K.Racal-Redac
Advance Test Control Co., Ltd.U.S.A.Valid (Telesis)
Nanco Electronics Supply, Ltd.U.K.Macronic




GUIDELINE QUESTIONNAIRE FOR VENDORS
Company Information
I. Employment size of the Company.
2. When established in Hong Kong?
3. Relation with the PCB CAD System Company?
4. Size of the sales force for PCB CAD System.
5. Other product lines of the vendor.
6. Percentage of revenue generated by the sales of PCB CAD systems to the
total revenue in 1986.
System Information





3. Origin of the System?
4. When is your PCB CAD System first introduced to Hong Kong?
5. Can it integrate with mechanical CAD System?
6. What is the typical pricing of a stand alone system?
Sales and Market
1. What are your target market segments?
2. What industries are your customers belong to?
3. How many of your systems have been installed in Hong Kong?
4. What is the number of installation of your PCB CAD system in 1986?
5. What is the expected number of installation in Hong Kong from 1987 to 1990
and why?
6. Do you market your PCB CAD system in China. If yes, what is the major
market? China or Hong Kong?
7. What are the major selection criteria as expressed by your customers?
8. Apart from sales of whole system, do you provide PCB layout service or
bureau service as well?
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Future Trend
1. What is the trend of PCB CAD technical development?
2. What is the trend of the utilization of PCB CAD system in Hong Kong and
why?
3. What are your recommendations for promoting the utilization of PCB CAD
system in Hong Kong?
What government actions are required?
What public institutions actions are required?
What vendors should do?
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APPENDIX 5
GUIDELINE QUESTIONNAIRE FOR USERS
Company Information
1. Products manufactured.
2. Country of investment and is it a subsidiary of overseas company?
3. Employment size.
4. Total floor area.
System Information
1. What system is in use (vendor and brand)? What hardwares are available?
e.g. Number of workstation, plotter, photoplotter, etc.
2. When was the system installed?
3. Any other mechanical CAD system integrated with the PCB CAD system?
4. Any link with mother company or subcontractors?
5. What is the extent of CAD/CAM integration of your Company? e.g. Bill of
material, PCB drilling, PCB testing, pick place robot, etc.
60
Investment Cost
I. What is the total investment costs in the PCB CAD system?
2. What is your estimated and actual payback periods for your PCB CAD
system?
Utilization of PCB CAD System
1. The organisation structure of the PCB CAD Group.
2. What is the present utilization rate of the PCB CAD system? Less than 4
hours, 4 to 8 hours, 8 to 12 hours, over 12 hours?
3. Number of PCB designers capable of using the PCB CAD system versus the
total number of PCB designers?
4. Any problems from the turnover of designers competent of using the CAD
system?
5. What products are designed by the PCB CAD system? All products or only
some special products? What is the percentage of PCBs designed by CAD
compared with that by manual method? Any use of surface mount
components?
6. Problems of using PCB CAD System?
7. Are you satisfied with the services provided by the PCB CAD vendor?
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Product Requirement
I. What is the normal circuit design turn-around time?
2. What are the normal and minimum conductor widths designed?
3. What are the normal and maximum number of layers of PCBs designed?
4. How does the company obtain photoplotting facility?
Selection Process
1. Why use PCB CAD?
2. Expected benefits of using PCB CAD? Can the expected benefits be
achieved? If no, why? If yes, to what extent?
3. Who are the members of the working committee for selecting PCB CAD
system? Who is the major decision maker?
4 What are the ma inr selection criteria?
Future Prospect
1. Will your Company add more workstations in the near future or within the
next four years? Why and why not?
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2. Will you add mechanical CAD system as well? Why and When?
3. Areas for your future projects? e.g. Photoplotter, CAM etc.
4. In how many years will your Company switch to use PCB CAD for all PCB
designs and for all PCB designers?
5. What government/public institutions/vendors should do in promoting PCB







PCB CAD IN HONG KONG
Company Name: ODS Industrial Products Ltd.
Address: Flat A, 6/F, Victoria Centre, 15 Watson Road, Causeway Bay, Hong Kong.
Tel. No.: 5-8070291
Person Interviewed: Richard Chen
Title: Managing Director
Date: March 20, 1987.
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GUIDELINE QUESTIONNAIRE FOR VENDORS
Company Information
1. Employment size of the Company.
270 for the whole group.
2. When established in Hong Kong?
1980 (Local Hone Kong investment).
3. Relation with the PCB CAD System Company?
Non-exclusive a.ent.
4. Size of the sales force for PCB CAD System.
3 salesmen (also deal with other products).
5. Other product lines of the vendor.
Trad ing of magnetic .storage, Sttrmarg raphic tablet, Zeta plotter, engineering
services and manit factoring ac//v/lies.
6. Percentage of revenue generated by the sales of PCB CAD systems to the
total revenue in 1986.
Zero.
System Information







3. Origin of the System?
USA.
4. When is your PCB CAD System first introduced to Hong Kong?
No installation in Hong Kong.
5. Can it integrate with mechanical CAD System?
Yes.
6. What is the typical pricing of a stand alone system?
About US$100,000.
Sales and Market
1. What are your target market segments?
Hi ah end users.
2. What industries are your customers belong to?
3. How many of your systems have been installed in Hong Kong?
Zero.
4. What is the number of installation of your PCB CAD system in 1986?
7n Nn
5. What is the expected number of installation in Hong Kong from 1987 to
1990 and why?
Not good because too expensive. Hong Kong users will use PC-based systems
because they are cheaper.
6. Do you market your PUB CAD system in China. it yes, what is the major
market? China or Hong Kong?
Yes. Ma for market is China.
7. What are the major selection criteria as expressed by your customers?
8. Apart from sales of whole system, do you provide PCB layout service or
bureau service as well?
No because nmanu facturers are concerned about the con fidentialit problem.
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Future Trend
1. What is the trend of PCB CAD technical development?
2. What is the trend of the utilization of PCB CAD system in Hong Kong and
why?
The Hong Kon Q manufacturers concentrate on low end manufacturing activities
onl. Thev have low research and development activities. Hence the need for
PCB CA D is low.
3. What are your recommendations for promoting the utilization of PCB CAD
system in Hong Kong?
What government actions are required?
What public institutions actions are required?
What vendors should do?








PCB CAD IN HONG KONG
Company Name: Bondwell Engineering Ltd.
Address: 8/F Chlcng Nam Centre, 414 Kwicn Tong Road, Kowloon, Hong Kong.
Tel. No.: 3-419371-6
Person Interviewed: Steven Tsui
Title: Manager- Section 3
Date: February 26, 1987.
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GUIDELINE QUESTIONNAIRE FOR USERS
Company Information
I. Products manufactured.
Mainly Computers. Some toys and office egiii pmentS
2. Country of investment and is it a subsidiary of overseas company?
Local Hong Kong investment.
3. Employment size.
300 staff and 1300 to 1500 workers.
4. Total floor area.
Three plants.
System Information
1. What system is in use (vendor and brand)? What hardwares are available?
e.g. Number of workstation, plotter, photoplotter, etc.
EIE 8010 one workstation. Racal-Redac Redboard single AT based. Two pen
plotters one A0 size and one Al size.
2.When was the system installed?
1983 for EIE system and June 1986 for Racal-Redac system.
3. Any other mechanical CAD system integrated with the PCB CAD system?
No.
4. Any link with mother company or subcontractors?
No.
5. What is the extent of CAD/CAM integration of your Company? e.g. Bill of
material, PCB drilling, PCB testing, pick place robot, etc.
Bill of materials 0111)' Becalcae CAD is under R D Department while testing
and insertion are under Manu fact itritig Department.
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Investment Cost
I. What is the total investment costs in the PCB CAD system?
The total inrestnic'nt in hard ware and software was about HK$600 000
2. What is your estimated and actual payback periods for your PCB CAD
system?
Can 'l estimate because some boards carn 't he d esi jned manuall t'.
Utilization of PCB CAD System
1. The organisation structure of the PCB CAD Group.
CAD Secton of I rnn'r. 2vrili ad 2nrnlors_
2. What is the present utilization rate of the PCB CAD system? Less than 4
hours, 4 to 8 hours, 8 to 12 hours, over 12 hours?
About 10 hours/dal' diuriu° normal period and 24 hours during peak period.
3. Number of PCB designers capable of using the PCB CAD system versus the
total number of PCB designers?
4 CAD users versus 40 d esi gners in total.
4. Any problems from the turnover of designers competent of using the CAD
system?
Sometimes there are problems thoio h the personnel is rather stable.
5. What products are designed by the PCB CAD system? All products or only
some special products? What is the percentage of PCBs designed by CAD
compared with that by manual method? Any use of surface mount
components?
All PCBs are dis,zined hi? the PCB CAD sstems.
Plan to use S117Ds end 1987.
6. Problems of using PCB CAD System?
No plotoplottin, facilities locnllyy. The accuracy of the pen plotters is not enoewh
and may cause problems durinj. PCB production.
7. Are you satisfied with the services provided by the PCB CAD vendor?
No. Expensive software upgrade Limitation in handling SiliDs. EIE promised
local photoplotting [acilit i' hill promise Ilol fulfilled.
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Product Requirement
1. What is the normal circuit design turn-around time?
The normal circuit desij,i turn-around lime is 3 weeks
2. What arc the normal and minimum conductor widths designed?
The iwrnial conductor width is 8 mil.
3. What are the normal and maximum number of layers of PCBs designed?
Mainly double sided and 4-layered PCBs.
4. How does the company obtain photoplotting facility?
Use Pen Plotters only.
Selection Process
1. Why use PCB CAD?
The large (12x12), complex (110 I.C.) and dense hoards are difficult to design
ntanitall. Shorter design turn-around time is required.
2. Expected benefits of using PCB CAD? Can the expected benefits be
achieved? If no, why? If ycs, to what extent?
The c'xnecled here fits of abilit iV 1n clc'Sio!t lare, complex and dense hoards and
shorter design turn-around time are achieved.
3. Who are the members of the working committee for selecting PCB CAD
system? Who is the major decision maker?
B v the CAD Section.
4. What are the major selection criteria?
Per forniance.
Future Prospect
1. Will your Company add more workstations in the near future or within the
next four years? Why and why not?
Is now investifatin on-some high Performance systems like Mentor Graphic,
Dais' etc The earliest installation c/ale is about half a year later.
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2. Will you add mechanical CAD system as well? Why and When?
No. Because mechanical design i s simple
3. Areas for your future projects? e.g. Photoplotter, CAM etc.
4. In how many years will your Company switch to use PCB CAD for all PCB
designs and for all PCB designers?
Difficult for all PCB d esi rrcrs to use CAD si'stem because most engineers ar(
educated to think and desugn with design boards,not with computers. Moreove
5. What government/public institutions/vendors should do in promoting PCB
CAD in Hong Kong?
Education of en.ineers should incluclc' rise of CAD systents. Hong Kong
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